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ME rilOD OF DIGITAL EXPOSURE 
MODIFICATION OF IMAGES 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method of digital 
exposure modification of shot images. Exposure modifica- 
tion means a correction or compensation of the image 
exposure. This can affect the image either all together or in 
some of its colors only. Exposure modification is an a 
posteriori modification, i.e. a modification made after the 
shooting. It consists in simulating the density of the image 
or the densit>' of at least one of the colored coniponenls as 
they would have been obtained with a dilferent exposure. 
The invention also relates to an image shooting method 
including a digital exposure modification step. 

[0002] A posteriori exposure modification can resuh from 
technical choices or artistic choices, 

[0003] From an artistic viewpoim, a first cameraman or a 
photographer can decide to over-expose or under-expose a 
film in order to increase or on the contrar)' to reduce the 
apparent grain of the images. They can also decide to use 
shifts of color or color temperature to give images a special 
''atmosphere''. Color and exposure shifts, for instance, 
enable niglittime recording conditions to be simulated for 
scenes shol iji (he diiytime. 

[0004] A posteriori exposure modification can also be for 
simply teclmical reasons. Indeed, the possibility of correct- 
ing exposure a posteriori enables the almost indilTcrcnt use 

of Day L.iglit or Tungsten type films when shooting. 

[0005] The invention can have applications in various 
fields of shooting on film, and in particular in motion picture 
and cinema fields. 

BACKGROUND OF THE INVllNTTON 

[0006] A silver film, such as a cinema film, for instance, is 
essentially characterized by its sensitometrv- cui-ve. The 
sensitometry curve demonstrates the film's response to the 
exposure light impacting it. More precisely it links the liglil 
energies received by the film to the density values resulting 
from chemical processing of the film. 

[0007] The sensitometry curve that may be established for 
each of the film's primary colors, is valuable data for 
adjusting cameras, but also for adjusting the processing 
parameters that occur after the shooting, such as, for 
instance, development. Tliese parameter adjustments are 
generally perfonned with reference to standard sensitometry 
curv'es. 

[0008] Indeed, film manufacturers generally provide users 
with the standard sensitometry curves for each film t>'pe. 
These standard curves reflect the film's behavior as it is for 
marketing purposes, imd subject to reference chemical pro- 
cessing. 

[0009] I low-ever, the film*s response to light is not stable 
over time. It is liable to be modified especially with the aging 
of the film and the thermal stresses suflered by the film. Tlie 
chemical pR:»cessing the film has been subject to, such as 
development, also aflects its density in response to a 
received light exposure. 

[0010] A film sensitometiy curve can be reconstituted by 
taking care first to form a sensitometry control on part of the 



film. The control has several ranges that have received 
dilTerent exposiu-e energies, fhese are known exposure 
energies or at least exposure energies whose value or gradu- 
ation can be established by calculation. The sensitometry 
control is preferably formed when shooting. Indeed, the part 
of the film bearing the sensitometry contml undergoes the 
same stresses, the s.'une aging and the same chemical pro- 
cessing as the rest of the film. Thus it enables changes of its 
characteristics lo be taken mlo account faithfully. 

[0011] There is another difficulty when a film is digitized. 

This is linked to the scamier's more or less good reliability, 

to its more or less accurate calibration, and to the digital 

processing chain. It can also be useful to take a sensitometry ^ ^ PciA^^H 

control into account. For illustration, ^joounicnt (1) can be tj\^ . ij -3/- 

referred to whose exact reference is given at the end of the ' ^ i • 

present description. , ^. , . ^^y.i 

[0012] X )ooumi!nt (1 ) relates to the capture of digital 
values and their processing in order to correspond as accu- 
rately as possible lo the filmed scene. 

SUMMARY OF IHE INVENTION 

[00 J 3] Tlie inveiition does not target the capture of digital 
values but their modification in order to sinmlate special 
shooting conditions, which amounts to the a posteriori 
modification of the exposure conditions. The processing 
used on the digital values, still called digital codes, consists 
in replacing these codes by ctxies corresponding to a greater 
or lesser exposure. It can be performed on all the color 
components or on only part of the color components, and 
enable the image rendering to be changed to a large extent. 
1 lowever, it is observed that the modification of digital codes 
of^en affects the images' natural character. 

[0014] It is the object of the invention to propose a method 
of digital modification of image exposure that does not have 
the above-mentioned difficulties. 

[0015] In particular one object is to enable exposure 
modification for one or more color components that does not 
affect the images' natural character. 

[0016] Yet another object is to facilitate the digital pro- 
cessing o f images by reducing the control parameters made 

available to the user. 

[0017] To achieve these objects, the invention more pre- 
cisely relates to a method of digital exposure modification of 
the shot images of a photographic support comprising the 
shot images and at least one sensitometry control corre- 
sponding to many exposure values, the method comprising 
tlie following steps: 

[0018] a) the digitization, substantially the same condi- 
tions, of the images and the sensitometry control, ui 
order to link at least one digital code to the image and 
sensitometry control pixels. 

[0019] b ) the establishment of at least one sensitometry 
relationship from the vjirions exposure values of the 
sensitometry control and the digital codes linked to the 
pixels corresponding to these values. 

[0020] c) the shift of at least one part of the digital codes 
of the image pixels, each code being shifted by a value 
established according to required a modification arnpli- 
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are not performed with a continuous curve but with a table 
of discrete values, such as the table of I'lG. 2, and the new 
exposure value or digital code is not given in the table, the 
closest existing digital exposure value or code c;ni be used. 

[0057] A conversion table is shown sununarily in FK j. 4 
with reference 23. Such a table can then be used as lookup 
tcible (LUT) to establish the new digital codes of all the 
images of the simie film, f he input values Xj iire tiie image 
digital codes and the output values X\ are the modified 
values. 

[0058] Conversion tables can be drawn up for various 
exposure modifications and for various color components. 

[0059] The establishment of conversion tables and their 
use to correct the exposure can be operations pertbrmed by 
software. They can also be cabled. With reference to FlCf. 4. 
it can be seen that the table does not have to include values 
for all the possible codes but only for codes located in a 
value range corresponding to the film's maximum contrast 
and/or to the scanners adjustment range. 

[0060] New digital codes are recorded in new image files 
36, as shown in FIG. 1 . According to another possibility, the 
new image files 36 can be the same as the former files 26, 
i.e. containing the same digital codes, but by including, as 
metadata, tlie modifications to be made to the codes. For 
instance, the new files can contain the data of the conversion 
table of FIG. 4. 

[0061] Tlie files 26, containing the not-yet-moditied 
codes, can also contain metadata. These can include, for 
instance, data on the exposure modifications or the exposure 
compensations required by a first cameraman. 

— RCl ERfLMCC IDOCUMCNT 

U . S . Pat. No. (j,439,7«4 

1. A method of digital modification of the exposure of the 
shot images of a photographic support comprising shot 
images and at least one sensitometry control, the metliod 
comprising the following steps: 

a) the digitization, in substantially the same conditions, of 
the images and tlie sensitometrv' control, in order to link 
at least one digital code to the image pixels and the 
sensitometry control pixels, 

b) the establishment of av least one sensiiomctr>' relation- 
ship from the various exposure values of the sensito - 
metry control and the digital codey linked to the pixels 
corresponding to these values, 

c) the shift of al least one part of the digital codes of the 
image pixels, each code being shifted by a value 



established according to a required modilication ampli- 
tude of the exposure and. with respect for the sensito- 
metry" rel at ion shi p . 

2. A method according to claim I, wherein the shift value 
of each code depends on said code. 

3. A method according to clahn 2, wherein the step c) 
comprises, for each code: 

the search foi an exposure value linked to the digital code 
by the sensitonietr)' relationship, 

(he shift of this exposure value by the required exposure 
raodilicalioii amplitude, to obtain a modified exposure 
value, 

the search for a new digital code linked to the exposure 

value modified by the sensitometry relationship, 

the replacement of the digital code by the new digital 
code. 

4. .A method according to claim I, wherein the step b) 
comprises the Ibrmation of a value table linking a digital 
code to each exposure energy of the sensitometry control. 

5. A method according to claim 4, wherein the Ibmiation 
of the value table comprises the establishment of interme- 
diate exposure energy values by interpolation, and the 
linking of an exposure energy value to each digital code of 
a set range of codes. 

6. A method according to claim I, wherein the sensito- 
metry control is recorded on the support more or less 
concomitantly with the images. 

7. A method according to claim 1, wherein the step c 
comprises the forming of a conversion table for each 
required exposure modilication, the conversion table linking 
a code shifted with respect to the sensitometiy relationship 
to each digital code in a set code range, and, the conversion 
of image digital codes by using the conversion tabic as a 
lookup table. 

8. A method according to claim 7, wherein a separate 
conversion table is established for each color layer of the 
photographic support. 

9. A method according to claim 7, wherein tlie same 
conversion table is used for all the images found on the same 
photographic support. 

10. A shooting method comprising the c£<pture of images 
on a photographic support and the forming of at least one 
sensitometry control on the same photographic support, and 
following development of the support, digital modification 
of the exposure, according to tlte method of claim 1 . 

ijc :|e t]; ^ 



Amendments to the Specification: 



Please replace the paragraph appearing on page 2, line 20, of the 
specification with the following rewritten paragraph: 

"There is another difficulty when a film is digitized. This is linked 
to the scanner's more or less good reliability, to its more or less accurate 
calibration, and to the digital processing chain. It can also be usefiil to take a 
sensitometry control into account. For illustration, document (1) IJ. S. Patent No, 
6.439.784 can be referred to whose exact reference is given at the end of the 
present description.-- 

Please replace the paragraph appearing on page 2, line 25, of the 
specification with the following rewritten paragraph: 

, Document (1) U.S. Patent no. 6.439,784 relates to the capture of 




dig:t?J values and their processing in order to correspond as accurately as possible 
to the filmed scene.— 




Please delete the text appearing on page 1 0, lines 1 3 and 14, of the 



specification. 
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